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Abstract 
Integrated project for Year III has been introduced by the Department of Chemical and Process Engineering since 2007/2008 
session. This project integrates three or four compulsory subject for each semester. The purpose of this project was to 
minimize student work load and help student to understand how each courses are related. Project monitoring is one of the 
procedures to evaluate the performance of integrated project. Since implementation of this project, the coordinator of 
integrated project will give feedbacks to the students on their performance after they have completed presenting their project. 
Even though this method is quite sufficient for student to learn their mistake unfortunately similar mistakes was repeated 
during their final year design project in final year. In order to overcome this problem, student self-assessment for integrated 
project was introduced during Semester II, Session 2011/2012. The results show that the students were able to detect their 
mistakes and errors, and some correction was done to their project.  
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1.  Introduction 
Outcome Based Education (OBE) at higher learning colleges and universities make a tremendous change in 
teaching and learning. Starting in Semester I Session 2005/2006 [1] there is a new approach implemented in 
education curriculum at the Faculty of Engineering and Built Environment, Universiti Kebangsaan Malaysia. 
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This approach requires students to play an active role in the learning process and encourage each course lecturers 
adopting innovative delivery methods such as Project Based Learning (PBL), Project Oriented Problem Based 
Learning (POPBL), Active Learning (AL), Cooperative Learning (CL) [2]. One of the changes that have initiated 
by the Department of Chemical and Process Engineering (JKKP), following the implementation of OBE at the 
faculty level is the implementation of the Integrated Project (IP) at the departmental level. JKKP has taken an 
initiative to implement the Integrated Project for Year II Session 2006/2007 [3-4]. Year II Session 2006/2007 this 
is the first batch of students who have been exposed to the OBE in Session 2005/2006. 
The implementation of this Integrated Project urgently needs strong cooperation from every lecturer involved. 
This is because previously, each course is considered to be autonomous for each lecturer who teaches the course. 
However, after the implementation of the Integrated Project, it has become a platform that integrates all 
[5]. 
2. Integrated Project year III at JKKP 
 
2.1. Objectives and Outcomes of the Integrated Project 
 
Integrated Project implemented in JKKP is a project that combines theory and application courses at the same 
time. It is implemented as a group project, based on the program and it has an open solution to allow students to 
be innovative. Integrated Project implemented in each semester starting from Year I until Year III. This means 
that every student will face six Integrated Projects during their study at JKKP. In the final year of JKKP 
(Semester VII and VIII), they will face a more comprehensive Integrated Project that combines theory and 
understanding of all the courses that they have learned since Year I until Year III (Semester I to Semester VI) 
through a project known as Process Plant Design Project. 
Year III Integrated Project is designed to consolidate all department courses (usually consisting of three or 
four courses department) offered in each semester. The courses involved in integrated projects, are listed in Table 
1 for the Chemical Engineering Program and Table 2 for Biochemical Engineering Program. Assignments given 
in IP cover all elements related to all the courses involved in any one semester. Sample tasks are defined in [3]. 
Overall, the IP has the following specific objectives: 
 Integrate all aspects of the different courses in the chemical engineering curriculum. 
 Apply knowledge and theory derived from the lecture into an integrated project. 
 Prevent students from being overburdened with too many projects at any one semester. 
Among the program outcomes that are evaluated through the IP implementation include the ability to [6]: 
 Apply basic knowledge (PO1, PO2). 
 Identify current issues (PO3) 
 Use modern engineering tools such as ICON ®, HYSYS ®, SUPERPRO ®, AUTOCAD ® or other in 
problem solving (PO6). 
 Communicate effectively orally and in writing (PO7). 
 Work in a team with the ability to manage (PO8). 
 Adherence to the lifelong learning skills (PO9). 
 
2.2. Year III Integrated Project Implementation 
 
To ensure a smooth implementation of the Year III IP, one of the lecturers who teach department courses in 
each semester will be appointed as the coordinator whom is responsible for coordinating the IP implementation 
throughout the semester. IP Coordinator is also responsible to discuss with other lecturers who are totally 
involved with IP at the beginning of the semester to decide the relevant IP topics to all courses and finally draft 
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tasks to be performed by students. All lecturers involved with IP are required to give a brief introduction of IP in 
the first week of lectures. 
 
Table 1 Integration of Year III department courses to form an integrated project in each semester for Chemical Engineering Program 
 
Year Semester Integration department courses Program 
Outcomes 
III 
V 
KKKR3534 Transport Phenomena II PO1, PO2, 
PO3, PO6, 
PO7, PO8, 
PO9  
KKKR3554 Reactor II 
KKKR3574 Separation Process 
KKKR3594 Process Control 
VI 
KKKR3634 Particle Technology 
KKKR3654 Mechanical Design of Process 
Equipment  
KKKR3674 Utility Design 
KKKR3694 Pollution Control and Clean 
Production 
 
Table 2 Integration of Year III department courses to form an integrated project in each semester for Biochemical Engineering Program 
 
Year Semester Integration department courses Program 
Outcomes 
III 
V 
KKKR3534 Transport Phenomena II PO1, PO2, 
PO3, PO6, 
PO7, PO8, 
PO9 
KKKR3554 Bioreactor I 
KKKR3574 Separation Process 
KKKR3594 Process Control 
VI 
KKKB3634 Bioreactor II 
KKKR3654 Mechanical Design of Process 
Equipment 
KKKR3674 Utility Design 
KKKR3644 Bioseparation Process 
 
 
Table 3 lists the learning activities that will take place during the 14 weeks in each semester. These learning 
activities include traditional/conventional lectures delivered by departmental lecturers for each course during the 
first 10 weeks. Conventional lectures comprise activities such as tutorials, quizzes, mid-semester test and final 
examination. Then it is followed by self-paced learning by students in completing IP assignments in the last four 
weeks. 
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Table 3 Sequent activities of lectures and integrated project during each semester 
 
Learning Activities Weeks 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
Conventional lectures 
(including tutorials and 
quizzes) 
              
Introduction to IP               
IP assignment 
submission               
Introduction to 
chemical engineering 
professional software 
              
Submission of 
literature review and 
PFD 
              
IP task completion               
Submission of the final 
report and oral 
presentation IP 
              
Overview and 
feedback sessions               
Correction and 
submission of 
corrected IP report 
              
 
 
Throughout the prevalent 10-week lecture, the IP coordinator will hold a briefing in the third week to deliver 
details to the students on IP assignment. Starting this week, students are responsible to gather in groups to discuss 
in details to search for information on IP. They will also be exposed to software application such as 
SUPERPRO® and ICON® in the fifth week. They need to use this software to compare with their manual 
calculations on material and energy balance. 
Furthermore, the literature review on plant and products will be submitted to each lecturer by week 8. 
Lecturers will give feedback on the completed review to the students by week 10. After week 10, students will 
focus on completing their IP assignments within the last four weeks. To encourage independent learning or active 
learning, students need to complete IP assignments with minimum supervision from lecturers. However, all 
lecturers are required to spend time with students within the four weeks so that students are not left without 
proper guidance. Students must submit a final report on week 13 and subsequently present it orally in front of all 
the lecturers involved. Students will be given feedbacks on the achievement of their IP in an overview session by 
IP coordinator. Finally, students need to make corrections based on the comments from lecturers. 
 
2.3. Measurement and Evaluation of Year III Integrated Project 
 
IP measurement in Year III covers submitted technical evaluation reports, oral presentation and peer group. 
Assessment evaluation forms and samples of the peer group were included in [3]. As students focus on the last 
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four weeks of the 14 week lecture semester, hence IP contributes 20-25% of the final grade for each course.
Table 4 list the methods of measurement used in evaluating IP. The group marks contribute 80% of the total
marks for IP, while the remainder consists of the evaluation through peer assessment.
Table 4. Method of measurement and evaluation of the Integrated Project
Evaluation Method
a. Communication Written and oral
b. The ability of the technical
aspects of IP
Written and oral
c. Teamwork Peer assessment
2.4. Improvement Step in Year III Integrated Project
Since the implementation of IP in JKKP, several measures have been taken either based on feedback from 
students, lecturers and the curriculum program assessor for the department. The process flow diagram (PFD) and
literature review are asked to be submitted on week 8 to give a little pressure on the students to proactively start
gathering information and data from the beginning, without waiting for the last minute to work hard to complete
their projects. This measure is based on the feedback obtained from the students themselves and also from 
observations of lecturers.
Year III IP monitoring, especially for overview and feedback session is carry out a day after the presentation
session as shown in Figure 1. Previously the IP coordinator will highlight all the mistakes and errors done by the
students during the overview session. However, for this semester, each group was asked to present all the
mistakes and errors that they have made during the IP completion and attached in their final corrected IP report.
                                
Fig.1(a) Integrated Project Monitoring Method Year III
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Fig. 1(b) Sample Reviews for Integrated Project Year III 
 
 
Each group was given time for 15 to 20 minutes to list the errors that have been identified based on the 
comments given by each lecturer during the presentation as well as in the report. Samples of list and errors by 
KK and KB student are depicted in Figure 2 and 3 respectively. 
 
 
Table 5. Sample list of errors for the KK group 
 
No. Errors & Mistakes 
1 Need to include data for all stream 
2 Changing the numbering of streams 
3 Remove the conveyer at granulation section (minimize equipment) 
4 Phase: have to put in vapour fraction 
5 Must have a cyclone (scrubber) after granulator 
  
 Part Mechanical Design 
1 Wrong Orientation of drawing 
2 Thickness of reactor & flash separator have to be included 
3 Should use combine drawing for flange & pressure vessel 
  
 Part Utility 
1 Physical properties of the utility unit must be added 
2 Enlarge the figure 
  
 Part Particle 
1 Should have design the granulator instead of screen 
2 Particle specification have to be described in detail 
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Table 6. Sample list of errors for the KB group 
 
No. Errors & Mistakes 
1 The demand of the lactase is limited to the medicine industries field only 
2 The reaction vessel (E-9) is change to mixer 
3 For utility design part, figure for PFD before heat integration is inserted 
4 For bioreactor part, the volume of heating waterflow through the jacket of the main 
production fermenter (E-6) changed due to the change of mass balance of that 
fermenter 
5 For bioseparation part, the volume of washing water is increased to more logical 
value and the size of rotary vacuum filter is changed 
6 For mechanical design part, the design of the fermenter (E-6) and spry dryer changed 
and the location of manhole in two designs chane to a more suitable location 
 
Based on the feedback given by the students, most of them were satisfied with the new monitoring system. In 
addition, each group was required to attach a list of errors that have been presented during the monitoring session 
on the corrected final report. This step was taken to ensure that they really make corrections to their final reports. 
To follow the progress and performance of IP, IP coordinator was in charge of producing a report at the end 
of each semester to analyze student performance based on questionnaires distributed to students during the 
review session. This step can also highlight improvements need to be taken to improve the implementation of IP 
in the future in the department. 
3. Conclusions 
Overall, the monitoring of the Integrated Project has been running smoothly. Although at the early stages of 
implementation, many constraints that need to be faced, however it was implemented smoothly, with the full 
cooperation of each lecturer involved. Based on the positive feedback from students, the implementation 
monitoring in the Integrated Project will be continued in the next semester as it has proven to have a positive 
impact on learning and teaching courses and encourage students to think openly and critically. 
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